Analysis of cooperativity in hemoglobin. Valency hybrids, oxidation, and methemoglobin replacement reactions.
An allosteric model proposed previously for structure-function relations in hemoglobin is applied to the analysis of low- and high-spin valency hybrids. By assuming that the low-spin oxidized chains have the tertiary structure of oxygenated chains while the high-spin oxidized chains have a tertiary structure intermediate between that of deoxygenated and oxygenated chains, the model parameters associated with the different valency hybrids can be obtained, and their equilibrium properties can be estimated. The hybrid results are used also to provide an interpretation of methemoglobin and its ligand replacement reactions and of the oxidation-reduction equilibrium of normal hemoglobin. For the various systems studied it is found that the effects of pH and 2,3-diphosphoglycerate are in agreement with the model.